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ABSTRACT 
One of the global climate phenomenons which have great influence on Indonesia region, 
especially eastern Indonesia, both in the atmosphere and on the sea is ENSO where the 
circulation contained a phenomenon which we called El Nino. El Nino is a phenomenon of 
warm column at western Pacific move to central also eastern Pacific region so that the sea 
surface temperature become warmer than normal values while in the western part of Pacific 
is cooler than the normal values. This condition characterized by the weakening of trade 
winds which indicate decreasing moisture supply from the central and eastern Pacific to the 
western Pacific region. So naturally with the cooling of western pacific sea surface 
temperature (Indonesia), reduced evaporation and minimal supply of water vapor from 
central and eastern Pacific region hence the rain clouds growth process on Indonesian 
territory become inactive and tend to diminish as the strengthening intensity of the occurred 
El Nino. Global warming influenced on these incidents is that faster energy collected in the 
warm column. By mid-2015 until the beginning of 2016, Indonesia suffered the El Nino 
phenomena which are very significant to agricultural sector, especially in Seram Island 
inside Maluku region. This condition causes the paddy field on Seram island areas affected 
with drought and crop failure. Based on calculations using land water balance, seen the 
periods of groundwater deficiencies took place in the late period of 2015 until early 2016. 
Therefore farmers must understand the science knowledge and clear information about El 
Nino phenomenon to do adaptation and mitigation as well as pattern also the determination 
of early season crops adapts to the climatological conditions that will happen.  
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1 INTRODUCTION 
In 2015 lots of paddy field in Indonesia suffered crops failure especially on the western part 
of Seram Island. This condition is considered due to prolonged dry season at that time. 
Drought lead  to dryness of the field plots belonging to farmers attributable to lack of water 
intake, either from rain or which gets resources from the river that became one of the paddy 
growth media requirements. It was became clear indications that there had been climate 
anomalies which did not normal. Such climate anomaly gives global impact in general we 
known as the El Nino phenomenon. 
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El Nino caused by the warm pool movement from northern Iran to the middle Pacific as a 
result of temperature at thermocline layer already passed its critical value. Under fluid 
mechanical laws, that process will lead to displacement of warm column towards central 
Pacific, with its center into the thermocline (Adrian et al. 2011). In simple terms, El Nino is 
one weather phenomenon of warming sea surface temperatures in most of eastern Indonesia 
region which form the warm pool at sea in the thermocline layer with the depth up to 300 
meter, and when the thermocline layer has high difference of Central Pacific sea 
temperature there will be a warm pool displacement to the eastern Pacific (NOAA 2005). 
These conditions allow the Eastern Indonesia sea surface temperature become much cooler 
while the mid and east Pacific region notably warmer. With the cooling of sea surface 
temperatures over Indonesia, particularly in the eastern part of Indonesia that is Maluku 
region, then the evaporation also decreased. This situation may cause rain clouds formation 
become inactive which indicates lack of precipitation in Seram Island (Salman 2015). 
Elnino have three phases namely Elnino weak, moderate and strong. Based on the three 
phases of variation against SST anomaly which are average value during last 3 months on 
the nino index, ie: Weak (0.5 s/d 1.00C), Moderate (1.0 s/d 2.00C), and Strong (> 2.00C). 
While based on the SOI (Southern Oscillation Index) neutral range between -7.0 to +7.0, 
while the SOI value of elnino conditions shows <-7 (Salman and Ayufitriya, 2016). For 
Indonesian territory, the el nino phenomenon causing reduced rainfall in most Indonesia 
where the degree of reduction in rainfall is very dependent on el nino intensity (Sulistya and 
Dzakir 2009). 
Groundwater availability in certain area on the earth's surface is necessary, mainly by living 
beings not only human buth also animals and plants to establish their life. Water availability 
in certain region strongly associated with soil water balance calculations of the area. The 
water balance as the difference between water quantities received, also the water loss from 
plant and soil, through evapotranspiration (Oldeman and frere 1980). Thus the soil water 
balance is details of water input and output somewhere on earth surface at certain period 
whereas water balance calculations intended to describe fluctuations in soil water content 
periodically (monthly, decade, weekly, or daily) in each area.  
In the hydrological cycle concept, the quantity of water in a certain area on the land surface 
is affected by the amount of incoming water (input) and out (output) (Laimeheriwa 2011). If 
this process happens, there will be a balance, when inappropriate there will be a soil water 
imbalance. Because water dynamic nature, the soil water balance value always changing 
from time to time so it is possible thereabouts can happen an excess water (surplus) or 
deficiency (deficit). In those conditions, aclimate is strongly related with soil water balance. 
Rainfalls in the certain area whether it is normal, above or less normal then it will greatly 
affect the ground water availability. Monthly rainfall is referred normal. if in the area there 
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is a rate of 85% - 115% against its normal standard, above normal if it is >115%, and under 
normal if <85%. 
Therefore the climate information of a region is an important part that cannot be separated 
from various development sectors activities such as agriculture, plantation, forestry, 
transportation, irrigation, environment, mining, energy, disaster mitigation and others. 
Accordingly, climate information has a strategic value of in decision-making related to 
plans and evaluation activities of various development sectors. The climate in a certain 
place is a values synthesis of weather elements from day to day that influence the area, 
where the synthesis here does not mean just a simple average but also seek extreme value, 
weather types frequency pertaining to the weather elements values. Climate data is usually 
stated in monthly or seasonal and determined in a fairly long period (30 years) to ensure the 
representative monthly and seasonal values (Tjasyono 2009). 
El Nino affecting farmers in Gemba, western region of Seram village, causes crop failure in 
some paddy field so that the majority has unsatisfactory outcomes. Generally total area of 
paddy field in Gemba village is 750 hectares with rice production every harvest time is 
4,500 Tons. But in drought case due to El Nino 2015-2016, particularly paddy yields second 
harvest in 2015, experienced a very significant decreasing trend that is 2,600 Tons with the 
qualifications is not very good. This result is supported by soil water balance analysis that 
shows the deficit availability, as well as the rainfall characteristic that occurred on July, 
August, September, October and December 2015 which were below normal value. 
Therefore, this condition proves that during El Nino event, which occurred in moderate to 
strong intensity, really have a strategic impact in rainfall reduction. Lack of rainfall will 
affect to disruption of soil water availability which is needed to grow paddy. Consequently, 
effective adaptation and mitigation will be excellent for farmers. 
Adaptations that can be done namely improving knowledge about El Nino, planting 
calendar adjustment, accordance the commodities type what will be planted, utilizing 
intermittent irrigation system and water use efficiency, applying intercropping model of the 
land to be planted with paddy with seasonal adjustment in advance and choose the types and 
varieties paddy that are more resistant to environmental changes. 
2 DATA AND METHOD 
Resource data used in this research is rainfall data from Kairatu Climatological Station 
during 30 years (1986-2015), and interviews with farmers to assess the impacts that 
occurred during El Nino on Gemba village, western part of Seram Island. Rainfall data is 
used to find the normal value as a primary range for determining rain characteristic with 
85% - 115% method then precipitation during 2015 is used to calculate soil water balance to 
describe soil water availability condition in the Seram region, especially western part upon 
el nino happened. Soil water balance can explain about deficit or surplus if actual 
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evaporation (Eta) more than rainfall indicate deficit while if rainfall more than actual 
evaporation (Eta) indicate a surplus. Subsequently, the data analysis results were compared 
with the data of El Nino events which seen from the Southern Oscillation Index (SOI) and 
Oscillation Nino Index (ONI). ONI and SOI values for determine how much El Nino 
intensity occurred in the relevant month, so the impacts caused by El Nino as strengthening 
of the intensity can be seen clearly. 
3 RESULTS AND DISCUSSION 
 
Figure 1. Normal Rainfall Values of Kairatu 
 
 
Figure 2. Characteristics of Rainfall during 2015 in Kairatu 
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Figure 3. Soil Water Balance Curve of Kairatu Comparasion between Actual 
Evaporation (Eta) and Potential Evaporation (Etp) with rainfall 
 
 
Figure 4. Comparison chart between SOI (Southern Oscillation Index) and ONI 
(Oscillation Nino Index) in 2015 
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Figure 5. Pady Crops Production at West Seram Gemba Village 
Based on the analysis charts above showed that west region of Seram, particularly Gemba 
village, has local-type rainfall characteristic. This local-type pattern has rainfall peak in the 
mid-year also rainy season can occur from May, June, July and August. The results 
contradicts the graphic of rainfall characteristic in 2015 which showed that rainfall pattern 
at below normal value usually in July, August, September, October and December. In other 
words, there has been a rainfall anomaly that is less than its normal value, an indication of 
less rainfall in the mid to late 2016. This analysis is supported by soil water balance analysis 
which shows shortfall of land water availability in July, August, September, October and 
December.  
While rice production over last 5 years in Gemba village in 2015, specifically at second 
harvest, showed that paddy yields decreased to 2,600 tons of normal production value that 
range from 4,300 to 4,500 tons. It was supported by moderate to strong intensity of El Nino 
occurred at the end of 2015. Graph comparison of SOI and ONI indicates the intensity of El 
Nino in the mid to late 2015 had been moderate to strong. 
Hence clearly observable when the El Nino developed, the rainfall in Kairatu region which 
is where the paddy production in Gemba Island also decreased. The reduced rain, will have 
an impact on groundwater availability in the region so that the water flow through the 
irrigation system became less. Great necessity to flow through approximately 750 hectares 
in the Gemba village area will not be fulfilled, causing water shortages and drought in some 
paddy fields owned by farmers. 
4 CONCLUSION 
Based on the results and discussions above, it can be concluded that El Nino phenomenon 
that occurred in mid-2015 to early 2016 affect the precipitation intake decreases 
significantly in the western Seram region especially Kairatu Gemba village. This condition 
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caused a reduction in groundwater availability in the region which indicates the occurrence 
of drought in paddy fields belonging to farmers. Second paddy yields on 2015 in western 
Seram Island Gemba village showed declining trend in rice plants production up to 2,300 
tons of normal production value, where each harvest time between 4,300 tons to 4,500 tons. 
Farmers' knowledge of El Nino existence phenomenon is urgently needed in order to adjust 
the cropping time, and commodities that are planted according the conditions of current 
climate. Knowledge can be developed through the Climate Field School, early warning 
systems and climate information network system. 
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